Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.002 Å; R factor = 0.043; wR factor = 0.080; data-to-parameter ratio = 14.4. organic compounds o82 Hao et al.
The title compound, C 22 H 22 FN 3 , exists as a zwitterion with the negative charge on the dicyanomethanide group and the positive charge on the pyridinium N atom. The molecule adopts a Z conformation about the central C C bond. The dihedral angle between the pyridinium and benzene rings is 65.65 (5) . Weak C-HÁ Á ÁN hydrogen bonding is present in the crystal structure.
Related literature
For details of zwitterionic chromophores and their applications, see: Hao (2011) ; Hao et al. (2011) . For related structures, see: Metzger & Heimer (1984) ; Bell et al. (2002) ; Cole et al. (1997) ; Szablewski et al. (1997) ; Xiong et al.(2008) . For the synthesis, see: Hao (2011) . For standard bond lengths, see: Allen et al. (1987) .
Experimental
Crystal data Mo K radiation = 0.08 mm À1 T = 295 K 0.24 Â 0.21 Â 0.18 mm
Data collection
Rigaku R-AXIS RAPID diffractometer Absorption correction: multi-scan (ABSCOR; Higashi, 1995) T min = 0.982, T max = 0.986 9762 measured reflections 3406 independent reflections 2154 reflections with I > 2(I) R int = 0.046 Refinement R[F 2 > 2(F 2 )] = 0.043 wR(F 2 ) = 0.080 S = 1.01 3406 reflections 237 parameters H-atom parameters constrained Á max = 0.13 e Å À3 Á min = À0.14 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx þ 1; Ày; Àz; (ii) x; Ày þ 1 2 ; z À 1 2 .
Data collection: RAPID-AUTO (Rigaku, 1998) ; cell refinement: RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 2002) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. Hao, C. Wang, G. Qian and Z.-Y. Wang Comment Structure determination of the title compound (I), C 22 H 22 FN 3 (Fig. 1) , was performed as a part of a project in our laboratory on the synthesis of new series of D + -π-Azwitterionic chromophores for electro-optic and near infrared chemosensor applications (Hao, 2011; Hao et al., 2011) .
The title compound (I) crystallizes as a zwitterion in which the negative charge on the dicyanomethanide (-C(CN) 2 ) group and the positive charge on the N atom in the pyridinium ring. It presents a Z configuration of the central C7═C11 double bond with the torsion angle C12-C11-C7-C8 being -168.25 (17) °.
The bond length between C7 and C11 (1.3837 (19) Å) is similar to the value observed in other zwitterionic compounds (Metzger & Heimer, 1984; Bell et al., 2002) , which clearly indicates the double bond π-bridge separating the pyridinium and dicyanomethanide groups. A significant displacement of electron density (or charge transfer)from the pyridinium ring (donor) to the -C(CN) 2 group (acceptor) was confirmed, corresponding to a large contribution of the zwitterionic resonance structure in compound (I).
The bond lengths between C7 and C8 (1.4078 (20) Å), C7 and C11 (1.3837 (19) Å) suggest electron delocalization among the three carbon atoms. However, more single bond characteristic is observed between C7 and C8;also evident from the Although the bond lengths in the conjugated bridge and acceptor part clearly demonstrated a zwitterionic molecular structure of compound (I), the bond length of the pyridinium ring is quinoidal rather than aromatic. The C13-C14 and C15-C16 bonds (with bond lengths of 1.3516 (20) Å, 1.3491 (21) Å) are shorter than the C12-C13 and C12-C15 bonds (1.4088 (21) Å and 1.4125 (20) Å). Similar phenomena have also been reported for several TCNQ and 7,8-di(alkoxycarbonyl)-7,8-dicyanoquinodimethane zwitterionic adducts Szablewski et al., 1997; Xiong et al., 2008) . Therefore, the best description of the ground state structure of compound (I) is the combination of the two limiting forms (Fig. 3 ), zwitterionic and neutral forms with predominantly zwitterionic structure. Under anhydrous and oxygen-free conditions, to a 50 ml round-bottomed flask malononitrile (0.50 g, 7.4 mmol), sodium hydride (0.30 g, 60%, 7.5 mmol) and 2-(4-fluorophenyl)-3-pyridine-4-yl-acrylonitrile bromide salt (Hao, 2011) (1.0 g, 2.6 mmol) in 20 ml of THF were added at 0°C. After 30 min, the insoluble inorganic salt was removed by filtration, and the filtrate solution was concentrated under reduced pressure. The residue was purified by column chromatography (flash, mixture of acetone and hexane with the ratio 1:1) to produce (I) (0.56 g, 63% yield). Orange-red crystals were obtained from a hexane/acetone solution of (I) by slow evaporation at room temperature.
Refinement
The H atoms attached to the carbon atoms were placed in calculated positions, with C-H = 0.93-0.97 Å, and were refined in the riding-model approximation with U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (C) for the others, Figures   Fig. 1 . The Molecular structure of compound (I) with displacement ellipsoids drawn at the 30% probability level. Hydrogen atoms were omitted for clarity. (14) 0.0638 (12) 0.0117 (10) 0.0080 (9) −0.0081 (10) N3 0.0499 (10) 0.0481 (9) 0.0359 (9) 0.0020 (7) 0.0080 (7) 0.0045 (7) 
